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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container-A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater;
Container E=Sfreams; Container F=Reservoir/l.ake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. Identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater
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Group QuestNE USEWSEPARATE SHEET AS NEEDED
A. Step back-fomeemoment..In your group’s own words, explain the following terms:
Potential energy: Stoved €ng vy

Kineic energy: 04ty tuscel lonf 0L pnoverme vid

Gravitational energy: Pnfi"% Cluced! 131{ gfreiiron s;)f()}a'mtg
Thermal energy: ent¥oy (RUSCY 1] WareUMey  ovesrnirl
Chemical energy: E‘W@{ 65 4 YeLuH of Motecvlar aevangment

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.
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Describe how this might affect the gravitational potential of water in the atmosphere.
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D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.
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E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now

3

analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater -

Simple system'| ' Energy Converted Water cycle . Energy Converted
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Group Questions: USE A SEPARATE SHEET AS NEEDED

A. Step back for a moment. [n ¥our group’s own words, explain the following terms:
Potential energy: §+0v¢cl CNETY

Kinetic energy: ENECIQY of mO\‘/‘érnanl
Gravitational energy: ThC Pt of Objeckr 10GEHEr ouc 40 graviry

Thermal energy: Tht MOVCMENT of MOICCWI¢ S CAUNNG ChanliCs 1N ¥EMlrg
Chemical energy: m Within € Ddlhj q S
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MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.
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C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.
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D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.
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E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater;
Container E=Streams; Container F=Reservoir/l.ake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. Identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted Water cycle Energy Converted,
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Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the following terms:
Potential energy: €N\CXGN 1 A (\NDYN- W\.D\}W\% D‘OJ €k

Kinetic energy: €naXgy of & woving obyeck
Gravitational energy: e-rm Ao AONS © b)ﬁ“’ s Yo earin
Thermal energy: -\'ampt,r FLANe, ‘ .
Chemical energy: ﬁq}g{g@ﬁ wOgn ety O‘(\C&E’\%QS S &GQQ‘S

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!
B. If global temperatures increased, how would this change the way in which energy is

utilized in the water cycle? Use the water cycle diagram below fo trace how an
increase in thermal kinetic energy would impact the water cycle.
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C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.
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D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.
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E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

Targwould be meve  yanefic energy.an the 04 de
4



ISP203A — Global Change GROUP #:

Energy tude of Members Present:
Part 2: Group Work w’b‘ leé gsgrg,ﬁ%
N, )\ 0239

v

- T e e ———

Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor;

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted lélt/gter,cycle Energy Cong;rggn
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Group Quesffﬁ’hs USE*NSEPARATE SHEET AS NEEDED
A. Step ba&!’@fom*momnt In your group’s own words, explain the following terms:

Potential energy: SXQreQ) Qﬂﬁ;(g
Kinetic energy: E;\(\Q\’ W&fﬁ\&(\
Gravitational energy: E‘("E:( ‘O%'NDCC(\ Tuoo Ao os OROCK.

Thermal energy: ﬁ(ﬁ( p(él)qj(j WCD@@DW“D\CCU\@S
Chemical energy: e(*f;(za\{ Q(C‘,ched COES OL‘(‘(O(WC:')@ J(Y\Q(W?SQ\\EE

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle. Q3
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C. lmagine that there was a significant decrease in thermal energy in the atmosphere.
R 3cr be how this might affect the gravitational potential of water in the atmosphere.
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D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.
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E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?
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~Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor;
Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Sfreams; Container F=Reservoir/l_ake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Bobontic

Simple system | Energy Converted Water cycle Energy Converted
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Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the following terms:

Potential energy: verctrig Thr rauscs tiergy € acved oo

Kinetic ENEIYY. Enemgy  of Poverans met 5 Leirg ueel

Gravitational energy: Erergqy Tad drmaus aVjecss e genanr

Thermal energy. fe—y Canscel oy roOVtrmen of foleaned Witlin o Yocin
Chemical energy: brevgy C(ovied by Adwtimaa of apon, 4 o Lo cates

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!
B. If global temperatures increased, how would this change the way in which energy is

utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energ d impact the water cycle.

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.
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D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.
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E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Sfreams; Container F=Reservoir/l.ake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system Energy Converted Water cycle Energy Converted
Pine/Pump 1 Qray we«\m ~5 Pumping water into a | qreN peterckial =
P P aran. Kinetic lake/reservoir g (on. Kinedtc
. ifath Potential . Thermal (kinetic).epergy to
Pipe/Pump 2 to Gravitational Kinetic Evaporation Chemical {ig’ﬂtféfﬁ}(g%ergy
Pipe 3 kinede Jt:“ﬁg;{;f‘sﬁ;?wg Condensation Chemtea™ a&z[‘&%hz
: N potenrial ~» 7 coN ol —2
Pipe 4 G A doN. K enetic Precipitation 9 QF%‘ET (et c
Pine 5 Q0N potondtial; — Infiftration of surface 9 o~ Doktntial
P afon._Kinetic water into ground a (0N, \omaatic
Pipe 6 g0 gotuntiad — Discharge of ground- gnot °P¢,{.g_%.= ol =
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Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the following terms:

Potential energy: < ech @n@m

Kinetic energy: 2oy o, (AL

Gravitational energy:m/\% “Ahe PuﬂS Obi%{ﬁ Touosds (e othar.

Thermal energy: \neax @“9“-3% 7 .
Chemical energy: gy ol fralesulens & advms due o Sepangtic. e berds N

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!
B. If global temperatures increased, how would this change the way in which energy is

utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle. '
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C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere. .
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D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.
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E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water; Container D=Groundwater,
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. Identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to-the water cycle including groundwater

Simple system | Energy Converted Water cycle Ener%‘| y Converted
Pibe/PUmD 1 v - XA =7 | Pumping water into a | Cgrow- ﬂ@)h(/ A
pefPume 1| &yow. Potential lakefreservoir | Cvow. Oofentiok

‘ . Gravitational-Petential . Thermal (kinetic) energy to
= -7'3 ipe/Pump 2 fo—GFawfaﬂonaHﬁneﬂc Evaporation Chemical (kinetic) energy [ Nk
Fioes [RPSRRECTIERT]  Comonaion | 0, MU
i A=y 5 . .. : o
Pipe 4 IF‘& Vv, @&W Precipitation g; oy Lﬁf\ h%
. I - \NRANC7Y Infiltration of surface Yo, YL
Pipe 5 8 YO a,{ water into ground (31 rav. GLP

. Hray. ywh,(;? Discharge of ground- L:[,mw \U; Q@i"lC, ~>
Pipe 6 C’;{ o, EOYeINH cbf water into streams | Gyyav. Potentia|
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Part 2: _Gro@ Work

Ty "’6‘u fsGMestions: USE A SEPARATE SHEET AS NEEDED

_A. Stg@;baclgfora moment. [n your group’s own words, explam the following terms:
“Potential energy: {f}’l_@r%u o f’,C:i— NS "\’lﬂﬂj— N 2o ude

Kinetic energy: €y14Y L‘ o S U%mg

Gravitational energy: & -Q(_‘,TS DQCOWIQ \‘Cd mﬁ) ek
Thermal energy: \Y[Q)u—ewl_Q}(d"D \& Wj 1o Db\
Chemical energy: 'E’VIQ/RaLI v %Uﬂ ofF ab J‘GCB Cﬂj@m&gg

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.
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D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.
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E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?
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Consider the diagram above; this should be familiar from last week's activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater;
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

T
\J\/\”‘\ Table B. Aligning the system to the water cycle iricluding groundwater

\9&’& Simple system | Energy Converted Water cycle Ener%}:( Con(verted
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Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED

A. Step back for a moment. In your group’s own words, explain the following terms:
Potential energy: g‘ﬁnﬂd Ener

Kinetic energy: v gy of  Phesiment ,
Gravitational energy: € Ner gy Tl caugs aftyaction o Ohje (15
Thermal energy: eat- ~ povement of Malecudss ot

Chemical energy: g ecause 0 e Qrya ngpmgmﬁ of ms aned

‘ f%o#_‘cwl £s
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetjc energy would impact the water cycle.

increase gl ANetic

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

The decresse il Cause LSS eagoraflon, (&5 water
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D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.
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E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

Nergy uokd 22 increale  because of The latent
Neat™ wren e bonds  ave Charg Mg and 10 nw,y
W ones. [mq T apenmw thn)
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,
Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted Water cycle Energy Converted
. Lingic =3 C(rcur Pumping water info @ | [(ie(xtC <2Gq¢cav« Hal
Pipe/Pump 1 attad lakelreservoir foten
| Gravitational Potent;al ~ Thermal (kinetic) energy to
Pipe/Pump 2 to Gravitational Kinetic Evaporatio | Chemical (kinetic) energy
Kﬁ@ W \_Candensation \ Chem. po*&r\EQ\ - racopal
/ Pipe 4 fg%‘j porrial =7 Precipitation \ | aro, porontial 2 qran.
Pipe 5 G row .- Porantial ) Infiltration of surface\ Guraw . poventia | 7
Cnron- Kot water info ground || chyan. Kiagfic
Pipe 6 Gqrow. powatial=? | Discharge of ground—\ Gl porential =7
Ciroanw . oo water into streams Cavov. T Ane 1o

KoLt (Q&LCWWS) —) iyow. Pa ol
) Pipe & C’qug{ canverted
ngic (elttkrans) = kindic (unker)

™MErmal ingtc
—2 Cnem. potentiod
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Wﬁ‘“*GroMestions: USE A SEPARATE SHEET AS NEEDED

orss Auﬁtemback for a moment. In your group’s own words, explain the following terms:
i Potential energy: enerquy § rered

Kinetic energy: pn\onv Lt

Gravitational energy: \nQvemint JrOW ~

Thermal energy: h Q{1 - Ngrog from

Chemical energy: qur angemunt o€ Qtams t molecules
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

YA

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

T 2 O

. iy

! SPers UL e

g / J L C/\_/:-—‘j‘\ XM PT{qpl.‘.ah(f‘
-(*"\V\Qrth )

KNOFL QUEEIrorion | . 1 condunsation

RREIEEN:

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

¥ Would dgerease me arowstarionak porentral 6€ |
GO (h g autvmasphrt becase 235 Loaster (s condinsing,

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

No more wokr (N vy admospree ~ I Wwowld
O Fau on e cprovnd.

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

USS evoporaticn becaus Slaw down M
Y of ovagpor Qon  [(Mdeuls (N g wcdesr)
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Consider the diagram above; this should be familiar from last week’s acftivity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor;

Container B=Clouds; Container C=Surface Water; Container D=Groundwater:
Container E=Sfreams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. Identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted Water cycle . Energy Converted
: Pumping waterintoa | (resobiona |
Pipe/Pump 1 lake/reservoir '
: P e . Thermal (kinetic) energy to
Pipe/Pump 2 ﬂ wtat’onm Evaporation Chemical (kinetic) energy
H et leetiont) —> ; weoh Cpchnlel
Pipe 3 E‘:cﬁ‘c (FW;J_:,)'; - Condensation ol (Rewd\) 7 i igltio
Pipe 4 - rravitational letential-) Preci ’tatlon Gﬂw‘!‘lﬂhom‘ ?ﬁtﬁhﬁ.‘q :
P fenviintisval fnetic ‘ P fravibufion Kinebic
Pive 5 Gravifational Kinehc Infiftration of surface |Gfavifatiewal lfmeh(.":'?
e Cragotisna Polential | yaterinto ground | Gravitedisnal fotatial
Pine 6 bravidndono) Tobendic\ Discharge of ground- | 9re=t¥rek —gaintol
lpe 10 Gavakbnd  WireMC | waterinto streams b georodoliadd il (

ro{-w{
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Part 2: Group Work
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Group Questions.UlE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the following terms:
Potential energy: eneryy stored up Tor fater use.

Kinetic energy: eharyy of movement ' o “
Gravitational energy: enevay [ movement oA1ve? by 77 76““;": g Fgerier '
dod and dviven By e movemeart of 4'7'0n-f/,;“,¢! :

Thermal energy: e»evgy créa i y
Chemical energy: ewnergy crestad Gom chemieal changeg

-y

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

T P,

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

T+ would t‘MpaC‘f' (F In Tle $opng o That [he f°7‘“‘3‘~+‘\“/€ﬂ09)r
wovld hof ex-5+ -

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

o Fne y rn fle Lptfer CYC/Q wov id deu‘aqgo_ b.emmjl\ﬁﬁ fhermal fonetic eﬂf-'j?

farmiel 2 eate s arecrr al erevay (a evapordtisw fending 7o

¢ Hg Hhat du_cvestes . : o, g

(D reaie rn onergy Fs ba vied Mfprncto tlade benk Lhowical bonds
‘aTmare Crntin @ ‘mass of water yaper, With B no energy fo tonvudt 4o “
E. Imagine the temperature of surface water in Michigan decreases suddenly due to ch.',l (wate
melting of glacial ice in Canada. How would this affect energy in the water cycle?

I"' f/oul()( o’%remp_ Fle amount+ 0‘1L emerﬁy r:-t‘ 7o ha-’-er‘Cyde/
Le[ﬁ(/ée Mfe_ Wﬁ’w{/ 91497}, ‘VJU/G( é«'— /%Vlfeo/ 'é’l"' é‘("l@]éc

f/m7os.
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A fogether, but with container D now
analogous to groundwater. Identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted Water cycle Energy Converted
Pine/Pump 1 | eV {8‘35{-"‘“‘3‘"‘3“"“ Pumping water into a | GxcoN ., ?o&v\\-m‘a S
P P Giront. [wnthe] a*-‘) lake/reservoir Grows, Kune i
. G@ﬁéﬁbﬁ“ﬂ% . Thermal (kinetic e v to
Pipe/Pump 2 to Gravitational t'fze'n v\ Evaporation Chemical (kme@ g’d}/
RN 93 T T L
. Oy (ON terntally g o, c:%mim,
Pipe 4 p,,rﬂﬂ(ﬁ;&me Eag,h} Precipitation %mu eé:wn J&L\T
Pibe 5 Qreww . URORNTA)) ol Infiltration of surface | Qo k@“é“’“’“’%i I
P G ek, € Zwatic). water into ground | Qs § Sonatue
Pice 6 Grav, (Polnhalls Discharge of ground- | chean  { f*mﬂm’ﬁ‘?? 5
P Bitand. iwme,ﬂﬂ waler into streams Shrawnt . i s lf‘i




ISP203A - Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the foliowing terms:
Potential energy:

Kinetic energy:
Gravitational energy:
Thermal energy:
Chemical energy:

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

T P

SR

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater;
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted Water cycle Energy Converted
. , Pumping water info a
Pipe/Pump 1 lake/reservoir
. . Thermal (kinetic) ener
Pipe/Pump 2 Evaporation Chemical ﬂmﬁéﬁ‘ﬁéfp
Pipe 3 " Condensation '
Pipe 4 Precipitation
Pive 5 Infiftration of surface
'pe water into ground
. Discharge of ground-
Pipe 6 water into streams
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ISP203A — Global Change
Energy

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the following terms:

Potential energy: % *@f el Lne f“g «,!

Kinetic energy: {rivse it viS

Gravitational energy: ’%‘if’v’“g e blagl Pl et Oy
Thermal energy: Y\ wmu:?’jx +ad Lot Guie s

Chemical energy: C(yve.% @'@f‘"‘ﬁ *{Qﬁ' e ok ey ::.‘?i-g Pl f&? mﬁf‘é«&

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram betow to trace how an
increase in thermal kinetic energy would impact the water cycle.

T P

an

The Laker mofecvls il ghoung, ool

Ao ohee Yod cause TRl
i ﬁgwﬁ&'w Wetavie Yne tem(f Nereagec

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

The woler emolzoules wWould Mmove 2 lowee

el QS QY G OVTe Y L wgﬂfj“m‘g
Eipvdad . v b
D. What wouldshappen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

Tha amount of qrow, polenbial creray vt
oty merease while e mednd saﬁ 3{ aw. Ewnelie

ool cleertadt | "
E. imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

Thi amount ob Hharmed eneray wia\d ClaCepeng
) _
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water; Container D=Groundwater;
Container E=Streams; Container F=Reservoir/lake

Fili in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple

system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system Energy Converted Water cycle Energy Converted
. Kinehit {eletirons) —# Pumping water info a | Gruwishena g sirins) —F
Pipe/Pump 1 groviron ¥l pottdkio lake/reservoir grmvieihast Kinene
. ra itagg- a!\§. fe n‘g{al . Thermal (kinetic) energy to
Pipe/Pump 2 \g(\%r Vi tr‘.%qn E{?ﬂ ic Evaporation | Chemical (kinetic) energy Polizr:
; wined (i (eieLiymisy —P : Chiemnilsl  potCritig) o
Pipe 3 (menil  (waier) Condensation Th ormat? k(n?fl'CM&
. Gravtdriend) potnd a9 P g Grawtayiend)  potehify}—>
Pipe 4 g1avita tonal Pmetic Precipitation "y ovrniofln yment
Pive 5 Gravitdtions) potentid -7 | Infiftration of surface | wiavitbronal pcRntel —>
Ipe guayitatithg faneli & water into ground grovitationyl Kineee
Pine 6 Grawiationa) opoWetis —p | Discharge of ground- | GYitaviodl ppientid) =
be aravibyiad) | et ¢ | water into streams growbafien) WiRn1 L

i
]




ISP203A — Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the following terms:
Potential energy: Storeg en %Q}:‘g

Kinetic energy: energy in mot 100

Gravitational energy: energy it briAgs —}hmtjs ’fcjﬁi"n(’f “
Thermal energy: (ne9y that deieymined by how Fast molcuits 3y¢ ma‘uﬂf’zaj
Chemical energy:yneyg) defemin@h by {he Composilien of atoms/melécuics in

3 Sybgtince ‘
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

e

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

There wwould  pe [Bss o vavita Hong) Pg%omfb) of waley in fhe
atUspher ¢ sihce notjas muth Lttt could ({vapm’aie Jue
to fne ek OF fhamd  gnegy

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

overt)t  poteniiz eiﬁe{g\j P e atteeed siree
ghogy wold bt skeed” i ISOYATS

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

KReHe Qnergy peotd derease wwicn DO N dwig
devdse tye olfgilion  of ?ngm\ @Y\QV(G\)'
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Considg? the diagram above; this should be familiar from last week's activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor;

Container B=Clouds; Container C=Surface Water; Container D=Groundwater;
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. Identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

D;‘? L \?{3‘*

Simple system En%rcgy Converted Water cycle Energy Converted
, grov, pai. Pumping water into a | @tow, DoY. _
Pipe/Pump 1 | ' quav. ¥, lake/reservoir QYW+ XA
. “Gravitational Potential, . Thermal (kinetic) energy to
Pipe/Pump 2 to Gravitational Iéélé"#c&‘ Evaporation Chemical (kinetic) energy ¢
; - OTS 7 : . :
Pipe 3 K e Y Condensation | "™ PO\ ()
Pipe4  |ov. 0O Precipitation WO BN o
Pine 5 grov. pot. Infiltration of surface | gfaW: Doty
P grow Eip. water into ground grow AN
Pine 6 orav, pot. Discharge of ground- | ¢yov. VPot.
P qyaXs KN water into streams gy Lin




ISP203A - Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED

A. Step back for a moment. In your group’s own words, explain the following terms:

Potential energy: O\ ¥R 0y S309@CL DRCOSE OF W% CORWION

Kinetic energy: Cnﬁi‘(@g e QO\’YQCI.J WO RN QCCAURe of nORhenT
Gravitational energy: o&¥OCTION DEIWRON COECHS (X0 CLTIG e *e:{;‘{é'i‘-l"’:’fﬁi’iw At
Thermal energy: OWNEY ¢ MORCUSS At Creort @OTYRY U TRAY

Ay g A

Chemical energy: to¢ CYORY™ ¢ oritrnt B0G e LS

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

& .
P

=3

Progesses 71
Noreose |

R

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

R orOniiononal ORIl 8 Kinenc  eoavqyy
mwoulal dececole,

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

T\/\«&rww»\ PD-P-V\’(':&\ ene ey e b T Crew g

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

fUNTNR e bie trnergy o Geuld ole ¢re asc
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Consider the diagram above; this should be familiar from last week's activity on
RESERVOCOIRS. Remember the analogy: Container A=Water Vapor;

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Sfreams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted Water cycle Energy Converted
Pibe/Pump 1 et ¢ fflct'l""‘ms)? Pumping water info a | fine-die {erchran)—
P P Einctic {wartiery lake/reservoir ety fwiater)
e EF pi Grawta#enaJ-Pofenﬁaf . Thermal (kinetic) energ to
:"ﬁfg’}" Pipe/Pump 2 te-Gravitational-knetic Evaporation Chemical (kme#éj ene'fgy
e - et (elecBons) ; N
Piped | Oh b Tivaer) - Condensation i e
. ravista-) pnal pu-ke n-Hla Ty Vit e i 0ined }J-P‘VJ‘-HCH
P[pe 4 gravi+atipnal leivieadio Precipitation gyimw-#a-h Dmf[ =t V?ﬁ-ﬁlj
Bive 5 or avitatioval fotertids [ nfiliration of surface |grAvitasiona) Rotential
P ravitational fraehe water into ground aravitati9nal fanedic
Pive 6 graw+ational porentia)J Discharge of ground- [grivitational poyential >
P avnirational ke water into streams ojmw—}ah‘,m\ fevet o




ISP203A — Global Change, Energy
Part 2: Group Work

1o g it G Tf uestions: USE A SEPARATE SHEET AS NEEDED
g
A Step back for a moment. In your group’s own words, explain the following terms:
_Potential energy: Stoved aevgy
Kinet energy: <yrivrgy b ity e 'Jc ne 4
. * 5;gﬁm@ravit§tjona] energy: Gh }_U,Jct i?g,wt ﬂ 0{4-"}'}—!?{.0"’{‘*& 0 Un€ antdhey
Thermal energy: hegt & mooule Mvem-ent

Chemical energy: \oyn s Lycpain Bﬁ brea kana

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!
B. If global temperatures increased, how would this change the way in which energy is

utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

MOR AOUNS 'a;;w
<

> nore evep o

e ;47%7 T%% \ess Finag

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

99 \(\ain)Snow e case eQonveJion would
Yoke mote i

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

Nuch e cloudS & preagrtedion

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy In the water cycle?

1S aaporadion  RcoMSe water S MOe

QAo
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ISP203A — Global Change, Energy @
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED , o
A. Step back for a moment. In your group’s own words, explain the following terms:

Potential energy: 5.{.,,& w

Kinetic energy. ety of Movegled

Gravitational energy: Yy my Aol deavs °65&’J3 —’ﬂgp-n,v

Thermal energy: hat sy

Chemical energy: QWD_{ L;{'O('EA M (w,lcu{of bdAAS

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

T 3

=< >

w7

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?
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Consider the diagrafn above; this should be familiar from last week's activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,;

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Streams, Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now

o Ued“q.ana!ogous to groundwater. Identify the type of energy being converted for the simple
Finee t’r system shown in the diagram above and for the water cycle.
1 g gon :

Table B. Aligning the system to the water cycle including groundwater
Simple system | Energy Converted Water cycle Energy Converted
Pipe/P S| E LR NUAD™S ¥ | Pumping water into @ | YA} Ty i) MAMER Ty
il ,?mmﬁa Fova PN\ Jake/reservoir G L oo e \
-“Gravitational Potential . Thermal (kinetic) energy to .
o Gravitational Kinetic ,-,> Evaporation Chemical (kinetic) esgggy pottal
Pipe 3 e Condensation | CYeTe\ Potendinh =,

Pipe/Pump 2

P

HreoMo =~
Pipe 4 Precipitation
Pive 5 Infiltration of surface
Ipe water into ground
Pipe 6 Discharge of ground-

water info streams
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Sfreams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater \

9rav. Ginebvc

Simple system | Energy Converted Water cycle Energy Converted
PivePump 1 B votent of = | Pumping waterinto a | Qrav. podenhiccl >
pe/Fump s Yaaehc lake/reservoir 9oy ¥1aetic
KR (Y05) _Gravitational-Potential ) Thermal (kinetic) energy to
Pipe/Pump 2 fo Gravitational Kinetic Evaporation Chemical {kinetic} energy {
: cetr CLevecdrons) > . th { not = 1
Pipe 3 “ngbir (oot Condensation e L A I D¢
. N poieptial > Py . 470N, POt endial
Pipe 4 ® QYO \c\?\c_hc Precipitation ceoanal vine+1C
Pipe 5 Q. potential Infiltration of surface Q10N Povential >
P Gl Whei ¢ water into ground aren- ek
Pine 6 gien - patentiak = | Discharge of ground- | (0. pOxenthal —
P waler into streams

raon - et o
U

Yenic



ISP203A — Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the following terms:
Potential energy: Shoed (meigy

Kinetic energy: molcment o C,V}cmrge,

Gravitational energy: 3iows objects hJ&*'mf

Thermal energy\w gt €nergy)

Chemical energy: fng tnerqy yeleased Ly breakany o acks

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle. '

sgagocovion 0Ll eases and Co0danseion ACEas

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

Pecyease WL gvau(lcaho(\wu\ Potent o of woker 10T
&*'MOSvV\Q(L/ becanse Thue muU\c\ be less preephtion .

D. What would happen to energy in the water cycle if evaporation stopped? This i is a
thought experiment that will help you test your ability to reason about energy.

Tops  enurgy Yecouse ol cydle will Sop

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

N apocafiod decfeases
ondensgd von AL C1e05eS
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ISP203A — Global Change, Energy
Part 2: Group Work

Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted Water cycle Energy Converted
. Lo kv Pumping waterinto a | £, lretic = Coaw Bodon b
Pipe/Pump 1 T lakesreservoir At Kinehi 07 Grew Bkentin/
. Gravitational Potential . Thermal (kinetic) e ergyto
Pipe/Pump 2 to Gravitational Kinetic Evaporation Chemical (kinetis)"| l/
Pipe 3 Qﬁbﬁ:,‘f | k;r:ahf' Condensation Lhemta\ (Potiobel] 7 mﬁ@’:;fm
Pipe 4 G Pebonl W 2 € vav fawd Precipitation by VOV Lo popekic

: Ny - .\ Infiltration of sutface . S
Pipe 5 e linafit - G pdjm”/ water into ground 4 Kinei; - liraw }/"7"‘~rf o

gl water into streams

Pipe 6 (o Qb= ( ran? Discharge of ground- | (s, pebahials Giave, b



ISP203A — Global Change, Energy
Part 2: Group Work

[ -
i it s o

%‘
Group Queskisns: USE A SEPARATE SHEET AS NEEDED

]

A. Step back for oment. Ij your group’s own words, explain the following terms:
Potential energy: emerry advees L‘;‘ sy Dbyt [7,,\-;h)l

Kinetic energy: {2 “gwely coserd by W ey k- .

Gravitational energy: ﬂ/u, ‘?@W. : H«wk P“ﬂ% &g’j’rd’ 5 Jf’agja{”Lf-f | -, " {;’L
Thermal energy: 1\, gnt<y rlded Jo poat, The fuke abwish ok cos s wovng fh the 0
Chemical energy: {7 , oty O(’H&C foms i M\et’.mﬂs Thoa {NKA

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

R . of -
lav ot L:nuﬁ{/ &.«ovf/ fheesS€. The L(M)éff WO‘/}f’ﬂdus"L ST 1 '?5‘7"""”/‘)

Gt e wodd stop . Despalits ey eccun

D. What wouid happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

C{?E wwfal facagase _ vl)ma?i:fg wf'(/( QL

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

Tewpeatrni ol decarese iy e water, Mye Ahomal encryy
f’l/&u[/'? ée MQJ ('»if c%’i/ﬁ?afmtiw\ *(LD pecul



ISP203A — Global Change, Energy
Part 2. Group Work

GROUP #: [ ¢
Student IDs of Members Present:
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. Identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system Energy Converted Water cycle Energy Converted
Pine/Pumb 1 brovikehor ed Yaneks ~B [ Pumping water into a | Gewdakoral T netic P
perTump Granlbutonal Kanake w lake/reservoir G rav Kot~ Podendic
. Gravitational Pofential ) Thermal (kinetic) energy fto
Pipe/Pump 2 fo Gravitational Kinetic Evaporation Chemical ﬁﬁ?ﬂ%ﬁeﬂergy
Pipe 3 Cheadtt fiehe Condensation | St (¥ ﬁ:&gﬁr\i %
Pipe 4 Precipitation bf;( ?;ﬁt”$§°‘*“*&§“"’
Pive 5 Infiltration of surface | ¢ ewkotenst (kyaadit) ~7
P water into ground | (cordot et {ua™c
Pive 6 Discharge of ground- | Giov! Yeral  (kuexa oy
'p water into streams | Ligovdebina) {konghi)




ISP203A — Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the following terms:
Potential energy: fsybmitledpe Stowed mﬁ@g

Kinetic energy: Movine™ enexy

Gravitational energy: eneww MUy ogerks 40%30\4-0(
Thermal energy: Heat -eraxg

Chemical energy: @ Qv»e;r% B kwaan BG«AS

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

T P

\L -i\fkf«‘ﬂ*i'i' M

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

Lo Yoboo | Pokent.ol %&@ waokar  Loov (4 decrense
Becowse Have weould be. less waked volbe nto- Atriosflece M2y
hess (ondar ki Precipkaditn, tnd tiore Woke( W TeSNOYS So 1958 Spuce Lo paverurt.

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

Tt wools 02 L':”\?SU( e OL(;\ﬁc,\\e,\

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

e 1+ woold Slow downr ta oter C%(LQ Mogmpe, T
\d . A )
(okerhicd B Weov decgeose .



ISP203A — Global Change, Energy
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Consider the diagrafn above; this should be familiar from last week’s activity on

RESERVOIRS. Remember the analogy:

Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater;
Container E=Sfreams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
-analogous to groundwater. Identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted

Water cycle Energy Converted

é,;w r o torael K:., olie

Pumping water info @ | (e tetras! Kiaotic =

ipe 1 .
P P /Pump é““" bablovnel Fotential lake/reservoir 6‘“.; utiwns? Fote. bef
, Gravitational Petential-W: M‘f Thermal (kingtic) energy to
Pipe/Pump 2 o Sy , ., /o vaporation ( ) fpray
to Gravitational Kinetie- Chemical ﬂanetfe) energy
. !4 . f PR -2 T - ;.r T + ﬂr.' ads -
Plpe 3 ‘2’:;:’ ::’f "{?"' é;" "’*:f Condensatlon éil-ﬂ- ¢-fnvf; ldg'&l.:-ﬁl‘t.:f >
A /Iy e, f HWinelsw - . N é‘/h-f’ f’a.-r" f” c,"t.-(’a', -~
Pipe 4 G strmnt Podentic? Precipitation Gttt
Pioe 5 é"aw !n’:.r,,,.f Fofeatad =3 | [nfiltration of surface é“ » bubiomed Wmelic =
1P Cocoibottons! Hivctre waler into ground | fe.s.dadiess’ Palents!
Tt

& rrirdatioms! Fotentinf _

Pipe 6 oot taltiwadd 1autsc

Discharge of ground- |Grev:fefoees’ Hirstee
water into streams | Grevibetros? Fo beaticl




ISP203A — Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the following terms:
Potential energy: The cwera e stoce/ :v co oligef

- , !
Kinetic energy: 14« coece. - of pasey ot ?

. 4 f r ,w"’"
Gravitational energy: &neso, st (1decctios bedoira 2¢ i ™

Thermal enerqy: Moot poevi w,

- ——" hd . 7 . g PR ac X ak i
Chemical energy: The snvn. N s sl teciler povsrg e
o

I
e

‘:f,f

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!
B. If global temperatures increased, how would this change the way in which energy is

utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

@ Tngrersn’
ff» 5:“‘!‘0’?
> “d
<
f AL rerd r/ {rn 4 wlhra o é Jyater \
7
N

.. & .

A 2.
77 rar f;pi-!-"{is"a Zﬂ o res sl Eve 7o e

VARSI B |

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.
There &b 4/!"! be Lo tascpase &,é S;y:f.- fromsl ;’”@’%"’7('"’5

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that wil! help you test your ability to reason about energy.

- { -f’ i’ . 5(/;" L 'z?’z’ =
l— C z '/;F o lliam ‘-"_"fﬁ"‘g &rxcr,:_)u-\ T j rie &
j PP ok f f"/ e o ae ST,

l-':,m/' ,905(-"'»‘ di al e ,w,/ V}*{l rf?;);-r.m,- f'g/:,»rfr,
2 D & D

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

//‘)'4( mt/éhab g,I' e N#c'«]ﬁ/ ,r;‘)iv‘ P étfﬁ ‘é{nafﬂ-w, &ﬂy,&\ﬁ
e . —_



ISP203A — Global Change, Energy
Part 2: Group Work
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater;
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled i‘n Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

BT

Simple system | Energy Converted Water cycle Energy Converted
, Kinekt o (electeons )9 Pumping waterinto a | kiweXic (elecFrms ]y
Pipe/Pump 1 Graydeional Poheaticl lake/reservair _Grwivatiara) Porciiag
. Gravitational-Fetentiat K\*ef’r\oé*‘fﬁ‘m“.‘) Thermal (kinetic) energy to
Pipe/Pump 2. | ' o o vitational Kinetie-psc e {@POTElON Chemical {kinetic) energy b
) < F i Celeckrans) 3 ' : Chewica) fotCntict =7
Pipe 3 K ﬁ:\““o ('f’"q Ner) ~Condensation Wg‘:,;'::( ?(3} n“c,ﬁ <
) et Pokeriial3 Crravitationa)  Pofeatial 2
Pipe 4 _ é:t\il\\\'q‘t: c:\:q'l K\‘:t’fig PreClp’tatlon Grr q\il"\'\‘\:: ;qnq { ;/f(\-(‘f: L
Pive 5 G roun et iona pg%e&m Infiltration of surface | Graytatiovat § §e 'f;-r*f-ﬁﬁ"'?'“/
P Cosagirational MW  waterinto ground | Grayidayiesal prines o
Pine 6 Grv yatia n-l Qatenva | Discharge of ground- | ¢ pavrkationsl  Kinetic )
P bravitebona\ XintiC|  waterinto streams | Gravitatjgne| [lorertial




ISP203A — Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your grOLg)’s own words, explain the following terms:
Potential energy: Cne€vs 9 SH0re

Kinetic energy: oy ¢ € ny  afF €nelsw
Gravitational energy: q-\’h"acHM\ of ene rg o
Thermal energy: hﬁq-‘r} mavem €nt  qF wol€cnivr b
Chemical energy: b rea ™\ " beanol 37

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

W docrenses dre growidasionet poieniial

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

i wadd. decresse ol guwntually step

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

W 00000 speed. wp The erergy W the Lok cyelp
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Consider the diagrafn above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor;
Container B=Clouds; Container C=Surface Water: Container D=Groundwater,

Container E=Sfreams; Container F=Reservoir/Lake
»——._._'_._’,‘ —_——_——

Fill in Table B in the same way we filled in Table A together, but with container D now
anaiogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system fo the water cycle including groundwater

Simple system Energy Converted Water cycle Energy Converted
Pine/P 1 elecian’C  Jlmefl! Pumping water into a |Gravide fen!  ~ Psfontte’
ipe/ump Corav, Fatiby 47[ q lake/reservoir Graviteding (- Kinet)'C
: Gravitationaf Potential . Thermal (kinetic) energy fo
Pipe/Pump 2 fo Gravitational Kinetic Evaporalion Chemical ( iqéfenergy
Pipe 3 l/ et 4 /€¢7‘ 77 Condensation 72“;; i":‘_;‘ /‘f;;‘f f y ,
A
Pipe 4 iﬁﬂiﬁﬂf’;f, /jéé*’" A9l Procipitation | GroittEE < KA
- Conyfdatisnal Frlenta || Infiltration of surface (ot ,1,,.,1.”.«;/ P foritie’
Pipe 5 o, ,,,;lq f;& . /—g"’fé :,§ water info ground /4 MV.,C;; :
A tenct «| Discharge of ground- o Jonal 12 fewi
Pipe 8 Crar l@f:om Linehis water into streams qu” fatind (<. et ¢




ISP203A — Global Change, Energy
Part 2: Group Wgr
Tw i
Group Questions: USIS ASSEPARATE SHEET AS NEEDED

A. Step back win your group’s own words, explain the following terms:
Potential e /‘60/ V}éf“?\

Kinetic energy: /I/bw ”7 e/ "”/7' >/ 7%5 V25 &// or A/ ge 4 §
Grawtational energy: c1ezy }Lym
f mov N7 md/@c“ €S s &

Thermal energy: CJM/%/ o g 5
Chemica!energy:@%/y/ fefu,,»@ﬁ/ Yo & el ar Lorm bo

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

@ @ Juereag 6

= Coudessthoh /\ '
¥

 nereds €
P e rf"?[ql oA

o
acresC VP

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

[(ﬁ"f V‘YKO/“ - /€§§ (aﬂ/@nfatvzf‘d') ~ /e’gf /7’"(5'6‘&5'/ 7'47-/:'0”

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

/’01”%4 [/Oytz/ﬁ/ A?a'f' L2

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
- melting of glacial ice in Canada. How would this affect energy in the water cycle?

§éva/ 7"}‘? t/a—l(’f‘ ch/e . <o
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Sfreams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. Identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

i

Table B. Aligning the system to the water cycle including groundwater

Simple system | . Energy Converted Water cycle Energy Converted
Pine/Pump 1 Baghe (flechm) —> | Pumping water info a | Kirehc —J poleda]
pe/Fump Potndial lake/reservoir
KiAehc =7 itati ' . Thermal (kingtjc). energy to
Pipe/Pump 2° | 4 Gravitational ol Evaporation Chemical-idret "gnergy
- RiatRC {Rlectn ; ; ftial
Pipe 3 | arpuiterioms gotmeal | Condensation | gl PRl >
Pipe 4 dviacheant " Bovhe ©_|_ Precipitation | Spie Pl 7
o5 Gralober| polerbal > | Infilfration of surface | ~
ipe Grawtahoal  Biaghc water into ground
. Grermierot pobobial s | Discharge of ground- Priential > Rneéhc.
Pipe 6 W ﬁ, ehic g g

water info streams




[SP203A — Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the following terms:
Potential energy: Enery  $hored fem, reody Pr e when  cn gbpecht 1S shll

Kinetic energy: Engrgy  vhen dyect i mowﬂz‘
Gravitational energy: ey on  Parth e . ng r’lsm7 / Pa(lmj.
Thermal energy: eneng,\{ Lom oS Gl [i‘di'fy

Chemical energy: g, o Aok can bt Ld  h  change /)hqszg;
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

T 3

Wit 0, S

e o ek paetd) lL\LL A
“

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

The 9rcwf"ﬁhpm[ porential would decease  bocase '

M’—W thet  wodd  he g Quaperhign /Prficqo‘rfq-bm
Witv - @dd  dempealue  (les @esy tahe  sysien)

D. What would happen to energy in the water cycle if evaporation stopped? This is a'
thought experiment that will help you test your ability to reason about energy.

Enogy  wold  dectase  beode eNRpiahe eqtg ovsy -

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

Tt wedd B mot enggy Fr ewporadioN g
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Consider the diagrafn above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,
Container B=Clouds; Container C=Surface Water; Container D=Groundwater;

Container E=Streams; Container F=Reservoir/lLake

Fill in Table B in the same way we filied in Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Energy Converted

Simple system | Energy Converted Water cycle
_ v Pot? gV [in. | Pumping water infoa | Grav pot 3 9@V, in
Pipe/Pump 1 Kae e lake/reservoir
. ‘Gravitatieral Potenttal . Thermal (kinetic) energy to
Pipe/Pump 2 1 Gravitational4iretic Evaporation Chemical (kinetic) energy
Pipe 3 fin eet™05> (4 o o Condensation L0t P01 fermal (Cig
Pipe 4 Jrav pet. > gV Kin Precipitation Jmv pei 2 JMV i
Pipe 5 graV et ¥ gmv Kin | Infiltration of surface | grAV Pet ¥ Hfuv k1,
g water into ground
_ @AY 7E> srtav i Discharge of ground- | S py pot = o kA
Pipe 6 Fy Ot Kin water into streams 7 4 J \




ISP203A — Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED

A. Step back for a moment. In your group’s own words, explain the following terms:
Potential energy: Sroredh energy  Lnidn Can be conutlted tNTD kinetiL 8r<gY

Kinetic energy: @nRrg+ aquidd Fronm raow LAeAT | L
Gravitational energy: 20409y alniedtd we Teo mv\’f\m\ aftt 9:‘”:2;5 p&imarler a\,‘@ ety
Thermal energy: @nersy dae €9 hear Fem moving ;Wz%e :{C g

Chemical energy: ®\e}4 A€ to Changing MOL‘?‘NL{— acranly

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!
B. If global temperatures increased, how would this change the way in which energy is

utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle

1 av™
AU\‘)"\ 5.
@ Q\Qméxbftm
L e%5

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

CondtnSadmonn wowntd intrtase 50 acan tahonal Pottntrial
of wodel wowld alse incrafe

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

T evapocation Stopped There wowld be no input of watel
£0 D adbmosphere decreasing  Chemaical foxential  EnCrgy 1N
e atofnere 1 ) ' ‘ '
E. Imagine the temperature of surface water in Michigan decreases suddenly due to

melting of glacial ice in Canada. How would this affect energy in the water cycle?
E\,rqpo(“a:’n‘Oh would dccwni eSS (OMSMj e changes From

mexic (eeesns) =¥ Irav pot. €Ay and tnerma]
datne =3 cnemical pot, o hagfen R3S ofita
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Consider the diagrafn above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor;
Container B=Clouds; Container C=Surface Water, Container D=Groundwater;
Container E=Streams; Container F=Reservoit/Lake
" Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.
Table B. Aligning the system to the water cycle including groundwater
Simple system | Energy Converted Water cycle - Energy Converted
. Gvaus. Poevvhel = | Pumping water into a Coring, Ll ~7
Pipe/Pump 1 Cal e G lake/reservoir NN B e K {
e - Gravitational Potential . - Thermal (kin c) energy fo
Lt(’(-‘*é%w M\f ipe/ Pump 2 to Gravitational Kinetic Evaporation Chemical (kﬁ)‘é ic energy
[ ; T p 5 - N e T
A6 k\i&{vﬁ" y Pipe3 : E“M%—E\ﬁ@ 7 i})@ui-“ \ Condensation e m%utim\ L:\xu\? L ch L6
W o : v \ " HRT P BUSETEIE (T TR S Ae ’i o
- Pipe 4 G RO e, Precipitation G ?wf“, PATR RS
Pine 5 &G, \pkﬁﬁ Wi —> | Infiltration of surface | G nehe 7
p OO, Taken \c,d waler into ground Oty . POAENYY vt
Pipe 6 WG tm{:r\ G- Discharge of ground- G\r G R amedgs s
Cwrin WASQN | waterinto streams | (3ol BovEerbigd |




ISP203A — Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group's own words, explain the following terms: -

Potential energy: oppe v | it Sl e O Badiy {}'l Yoy won vhioe o Gl o Y G S
Kinetic energy: ene@ (| of MoZmEnt o
4 clrawdd pls e s douinds .
Gravitational energy: e ener e o clr e - S G\ eC U
of c.;ks“mt 4 et t@aut! S (o MW o metee 120

Thermal energy. o CiCw v _— s e
£ T L STOU R SR | RV S S T S SN L
Chemical energy: ¢ €€ + dnade v gl b ovrgespyd e 40 (Beia o

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

£ .

i emy . G
'&[,‘ L

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravrtatronal potentral of water in the atmosphere

£

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

m (':,;\ \\—\(L\;L\ \ ) . it

Apant 1T Sl
e esa €'=i:f A "”“M T ”F»

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
meltlng of glacial ice in Canada. How would this affect energy in the water cycle’?

!\F\{J(mi\ !_f““\ T L \L_t \J\](_J\“.L \‘.b t“ 4 ”11,‘"‘3 \\‘1 L‘}tjl. N
(GUIRATRCNRY \m)‘ e e AU e S 10 O\.‘\\‘\m_:r%'"y:::“: {

weg ity
AR

,L-f

'\



| 1SP203A — Global Change, Energy
Work

Part 2: Group

Eﬁvdsoﬁs'

GROUP #:

Student IDs of Members Present:

AIHSGOIY
A43990810

AT

413762659 1

Gw

Consider the diagram above, this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. {dentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle. _

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted Water cycle o Energy Converted
. Kirer o yGiwavdatenaPumping water into a rmal Kinerie >
Pipe/Pump 1 Dareaiol lake/reservoir Chevica! DareasHol
. . GFaV#a#enaLEotential ‘ . Thermal (kinetic) energy fo
P'pefpum&?(\é\ctb' Gravitationalinetie Evaporation Chemical (kinetic) energy
Pipe 3 g\mehc. > Ki‘r\s:.\: C Condensation %hi\?bz’%“&:ﬁw\‘ 3
; QN Pareriol . .« e . =rove
Pipe4  [M" Ul av. Kineke. Precipifation | cyrretioral Kinetic
Pine 5 Girowrakanal Kneie. | infiltration of surface [Givav. Dkential
P 7 Cwow Porential water into ground | CaroN. Kinehc
Pive 6 Kine¥c.: = Cvavirotiof\Discharge of ground- |Cirav. kinehic. =»
P Potentic) : water into streams Therat Poteakial




ISP203A — Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In you group s own words explain the following terms:

Potential energy: QrerQy Store. MOk
Kinetic energy: enarw an Objﬁﬁ mS dUe 1O o

Gravitational energy: OfC,Q ‘0t altrocts moderiol “"D OWer matter
Thermal energy: mMovemtot of OFOMS Oﬁd R%EQCU .

Chemical energy: (EeniCON JOStGNCe, Ming tNrough G
O Chemical teoetian. P J anskormatian
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an

increase in thermal kinetic energy would impact the water cycle.
-, & 4

> S € ohnoege o

0 COnde(mm

\(\U’ﬁw’f«\”\b \H/ \nereade. N
Dreapted evaporation.

)

Wire ok in
(ot

C. Imagine that there was a significant decrease in thermal energy in the atmosphere
Describe how this might affect the gravitational potential of water in the atmosphere.

There wauld ke Greater qY_Owihﬁm\ potetial.

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment tha Jwil help you test your ability to reason about energy.

“There LIV e GO inarease. in thurmal Porential

Qﬂergq -

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cyclg?

There Giadd e Mo temal enecgy e



ISP203A — Global Change, Energy
Part 2: Group Work

Wsapc!

Steams -
Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Streams; Container F=Reservoir/Lake

GRouP #: 710
Student IDs of Members Present:
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Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. Identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted Water cycle Energy Converted _
. ) i ' A ‘ ay =
= . Pumping water into a Wmh C’ﬂ@l Pﬁi‘t«'{'\h -
Pipe/Pump 1 pOfC(lﬂ Kineho lake/reservoir ﬂ g YOMTADY CAal Lindanc
y Gravitational Potential . Thermal (kinetic) energy to
Pipe/Pump 2| ' G avitational Kineticd ~ Evaporation Chemical 4%S¥e) energy

; AINGHC [CLLCEY T ; i ACHTIGL
Pipe 3 A Vf:? éﬁt‘wﬁ o a.tm%g) Condensation W*%ub&%%g r{g‘j g&% .

- crential = A YoATAT otenhal
Pipe 4 P ménd. Precipitation J gqravitai chal ¢l e
Pine 5 porentiq = Infiltration of surface {OrCUraAoNal porENTigU =

p VAnetic water into ground qrmaﬁmm Kineho
Pipe 6 g:;cm.maf{ - Discharge of ground- |q] T"’va:i faponod crentiol -

anénd water into streams Ao fanendd Kanghid.




ISP203A — Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, expBgin the following terms:

Potential energy: SYOVCd €NCT lj LNnoninmewvi ﬁg
Kinetic energy: ™ Oy i‘"if".“j f:ﬂ«m’i e
Gravitational energy: £ VWY G Y di pulis i AATALCTS &) (SR

Thermal energy: EY1ev |_:‘ Yoyl WICLEUUL L Moeimernt

Chemical energy: £ VLZY t?}kj +ybimt (0L {;‘%;L-Nf AL {lﬁ’i‘ﬁﬂ;ﬁgiﬁf}ﬁ?f!’ i

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic ener

Moe ligquid W

C. lmagin'e that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

LeSS vhermad = WSS condensation = 1e<s precipitation

LSS preapitation mears deucasC ot gmmaﬁmw gzt
. . . - tenior TTO.?CLU’mg)
D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

NO EVAporarion would, ot o aRCas€ ¢
+MV?HP&\ netic C\M:rqti whnin Wb\bld Nt bta.mj
ledd 40 disYUpTIoN(STop ot +nC entiC Wadcr Yot

E. Imagine the temperature of surface water in Michigan decreases suddeniy due fo
melting of glacial ice in Canada. How would this affect energy in the water cycle?

Incredsg of Yhemmad energy
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Consider the diagram above; this should be familiar from last week's activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,
Container B=Clouds; Container C=Surface Water, Container D=Groundwater,

ot eritie

Gyou. Wingtic

water into streams

e Container E=Streams; Container F=Reservoir/Lake
—~
é}fé Fill in Table B in the same way we filled in Table A together, but with container D now
f: QE analogous to groundwater. Identify the type of energy being converted for the simple
XY system shown in the diagram above and for the water cycle.
=5
iy
~ Table B. Aligning the system {o the water cycle including groundwater
o >
‘¢ & | Simple system | Energy Converted Water cycle Energy Converted
W T - f -
£SO pipe/Pump 1 | Fneh© (elechuns) » Pumping water into a | Gravitenmai porentiai-
> Ipe P fvavit i eney povtnnad lake/reservoir Gvavtariond Yinene
(.. Gravitational-Poterttial . Thermal (kinetic) energy to
Pipe/Pump 2 to-Gravitat | Kinet Evaporat;qn Chemical (kisetiefonergy
. v G (OELTNS ) v t - ; =
Pioed  [NCTCRT ey | Condensalion |5 G
: Grovitationts poten qiod - o g A¥an o ol poTerikad =
Pipe 4 1(4rw{mn'mm« inehe Precipitation Mot QM&' Yinenhe
Pioe 5 Giray. poreHicg =¥ Infiltration of surface [avowvtihonal potenhol =
b Fwayw. pinen & water into ground Grpniariongt Knehe
Pipe 6 (aray. Potnnal 2 Discharge of ground- |Civavitofiongt gorenhal—

Greviatonal Kingre
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ISP203A — Global Change
Energy

Group Questions: USE A SEPARATE SHEET AS NEEDED

A. Step back for a moment. In your group’s own words, explain the following terms:
Potential energy: gtoved ancroyy

Kinetic energy: encray dug VETEn Y

Gravitational energy: eneyds) thot 4mWS SQEHS TogEher

Thermal energy: eﬁ@% due o moton Of oleCued . )
Chemical energy: enegy dUe O onongEment  of CODIECIOS & DoNGE

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an

increase in thermal kinetic energy would impact the water cycle. OE GO
o s wnold evapanote
Condensagy, r - eaavye thermadl

: g
Trergd  inlrfa s

\/( PreCi piizition

Sun

7 /]\a\,gpar'cztz oY

A

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

More ukr woold PRECIDILOE Hhon  euaporit  DECRUSC
there 1S 1SS thermal heat

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

NO Wofy yopoy —» NOTNNG o condénse ~* no orecigitotion
Chemical  entrgy wooutd gecréast

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle?

There  woould not e enougn “nérreolt enéqy ol e,\fapom*e:m
4
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor;

Container B=Clouds; Container C=Surface Water, Container D=Groundwatfer,
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted Water cycle Energy Converted
. G(cu»’ %H‘mawf fe; ﬁda'c Pumping wafer info a | (>cew.#afee( fnete
Pipe/Pump 1 “ [}L,,LL,,,,@ - lake/reservoir - /
. Svitational Potential . Thermal (kinetic) energy to
Pipe/Pump 2| 1/ Gravitationaiingtic | £vaPoration | o ical (kinetic) energy
Pipe 3 Wnete (iffﬁi 225} 2:} Condensation Clens et ﬂ,f = Mo sl k2,
Pipe 4 Carit. et o el Precipitation Grovt pe” it Jel
. O & fpot =D Infiltration of surface | Be.ot it >
Pipe 5 e f}, Je, a. water into ground ‘qu.;.fﬂ e
Pive 6 (et gt — Discharge of ground- | (CconF Pet —
P rind  F e water info streams Cran+ b
v o







ISP203A — Global Change
Energy

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the following terms:
Potential energy: &/s ced enase
Kinetf'c e.nergy: nesy Lé ' Meteo .
Gravitational energy: zicrcpy Covre boy  grman’ (L
% ; . g, * R . J/ £ o
Thermal energy: enefay  Couse < O-B; feroppeaetTE & m?,’/‘ff T frolecle (oL
Chemical energy: o .. o G cloqscal cfm,«?(j,g “fasleccle G5 ia gy g
¢ v

£

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!
B. if global temperatures increased, how would this change the way in which energy is

utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

&qw'f'. peleaben ] O Jmsm{{v?
= > )

ﬂumr:-}f Jene T C
J/ pqp} ;71?‘55.43/) 7 T t\j a,/ﬁf(‘::ﬁ Yem
Ceents ):' fehe + li-Cf‘M¢n ‘5
NN Rma(rp leine Lie

P Gealt ket

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

Thesmal enerqy S feaced R cdasatn o Hat cotd
Jeerease Chaich el obfec f ﬁ"f-t"ﬁ»’}ﬁsza’m\

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

Ne f_\/a/& b eo  wald e 1f e Ao wator o +bp dif-".?mcﬂ:[?'(‘ff(_m'
whcuy  tieeld Jdeereete Jwac,ﬁf,v}'a/ﬁ(ﬂ QL ke oerto) e t“_//-;
S A tn Jie Sorge /5?] .
E. Imagine the temperature of surface’'water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycle? f e
Leapenetin  tedd o ecrecte a[/g&?[, 1, 7{%},‘?@“4&@_ .
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Consider the diagram above; this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor;

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Sfreams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. ldentify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system | Energy Converted

Water cycle

Energy Converted

6rmwm\ nkial -

Pumping water info a | geutdhenal pelevehal-

Pipe/Pump 1 LA f}‘f‘:‘ﬂ"?f{‘ﬁ!_,}"gt‘ﬁb lake/reservoir aranbadiondl o
. Gravitational Potential. ; Thermal (kinefic) epergy to
Pipe/Pump 2 to Gravitational #inete- Evaporation Chemical energy
Pipe 3 Linﬁhc(e&gm}c?wuh\) Condensation hemital poteiniial -a«w\;mé
Poed | Dottt wekarT | procpistion [0 e o

9 TR 0nAS T g

Infiltration of surface J\’avw_*ﬂ:%‘ﬂ“ﬁff\l“-’f a7

Pipe 5 aeaastahedUee@il | e ino ground |~graNakional balitc
) 3\‘&%&5%@‘ otendii-2 | Discharge of ground- | ittt on(U petdntial-=y
Pipe 6 ﬁfﬁu’&%&m@ﬂ b Eanedl ¥ E_qr--w_;i-ﬁrt«ha}au{, Eeredc

water info streams




ISP203A — Global Change, Energy
Part 2: Group Work

Group Questions: USE A SEPARATE SHEET AS NEEDED
A. Step back for a moment. In your group’s own words, explain the following terms:
Potential energy: sioved enevgy

Kinetic energy: enexgy as pnpces

Gravitational energy. €neqgy Slowwy vetrwecs ohieds RGN crargted Foree
Thermal energy: enexsty AT (VNG ol LuVe S

Chemical energy energy £voen wrtadn TRe Poateupd 8F the ooieck

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an

increase in thermal kinetic energy would impact the water cycle.
(ANANE Foa A

C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

WEre WOOA0 Y S CandlnToman WL SxvnOypve e, Shece fore.
ere WoAldl Yo WSS @reupiizihon, oleteeiime sy A oU ok
OYNITROOAL oMYA OF Lookar "M e oo spnere.

D. What would happen to energy in the water cycle if evaporation stopped? This is a

thought experiment that will help you test your ability to reason about energy.

N WoAld ke (e<s . grasatrtional pettydiod eveveu peravie \n, -
woragh‘on 1855 Y wsenicl M?S‘I!‘C"}:E’Gk AN &&m\ﬂfm‘ﬁ. W‘\'ﬂ’\GU*’

E. Imagine the temperature'of surface water in Michigan decreases suddenly due fo
melting of glacial ice in Canada. How would this affect energy in the water cycle?

There ysovldnid— e as mucehn ex a.Poradi o, S0 e Taed o
g O En@,c\\:mq-hm Wiy eV the orr el G285 WAy avnound of Sxowa{wrw-ma‘,l ON\OL
Yool -'{mbrts\j. .
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ISP203A — Global Change, Energy
Part 2: Group Work

Consider the diagram above, this should be familiar from last week’s activity on
RESERVOIRS. Remember the analogy: Container A=Water Vapor,

Container B=Clouds; Container C=Surface Water, Container D=Groundwater,
Container E=Streams; Container F=Reservoir/Lake

Fill in Table B in the same way we filled in Table A together, but with container D now
analogous to groundwater. Identify the type of energy being converted for the simple
system shown in the diagram above and for the water cycle.

Table B. Aligning the system to the water cycle including groundwater

Simple system Energy Converted Water cycle Energy Converted
Pine/Pumo 1 Cravitational - Volenbial —> | Pumping water info a | Grovitahional Paleakial —
¢ ke P P Growi falvonal Kingdic lake/reservoir Qrosvi‘«.\{-(m‘l King e
Wl - . . . "

T ::m,@mwﬁﬂon%aﬁ- . Thermal (kinetic) energy. fo
5-@('““@ Pipe/Pump 2 140 Gravitational A i Evaporation Chemical ﬁﬁ@eﬂ@“gnerg? Tolenha
Pped | A (i} = | Condensaton | SR

: Grastitotisnal Wlnkial - oo Grovixadicnal Polentia] ~%
Plpe4 Caf&\nr%&'t{cm(\i leivedic Prec:p!tatlon Gﬁ"tnrﬁ-&%*i(z‘f\n‘i ’i’(.i{‘.&;{’i{
Pine 5 Gravitadionak Tolntied » Infiltration of surface | Grovtiutional Tolechay =3

P Cravitubipnal Kirehic water into ground G v ibationgi Kinakie
Pipe 6 Cravitadi onal Taknkial~3| Discharge of ground- | GravivaSional Bolential -

Grovikabionai Kiaekic water into streams | Grayilabionad Kineic




ISP203A — Global Change, Energy
Part 2: Group ngk P

Group Questlor@pUSE Q ‘SEPARATE SHEET AS NEEDED
A. Step back fore. moment. In your group’s own words, explain the following terms:
Potential energy: Stores| enaray

Kinetic energy: Emmy that cauies mocment
Gravitational energy: fnmj that 1y caused by qrowr bt W draws o‘n&m}— foyedias
Thermal energy: Rl enerqy thar s cagiedd by malecoley mwam G sher

Chemical energy: [ se. o Couseel by arromsmant of alsmt snd M?e,s:usf?

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON!

B. If global temperatures increased, how would this change the way in which energy is
utilized in the water cycle? Use the water cycle diagram below to trace how an
increase in thermal kinetic energy would impact the water cycle.

@ C:?W Less Condersadis
NULE

© 5>

CHaParatign,

Less greiey

Less
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C. Imagine that there was a significant decrease in thermal energy in the atmosphere.
Describe how this might affect the gravitational potential of water in the atmosphere.

th o clecrease in Theomod 2paseyy wiovld mala Sreezen ke haeeler do
PN down Cousiay a decrtase it e keibsaaf Rhor/y |

D. What would happen to energy in the water cycle if evaporation stopped? This is a
thought experiment that will help you test your ability to reason about energy.

Evm*xszsk\\g oo wWhae wetier ale fo ”‘*g@ Cavsmj there to be po ener?y
Usech ak all,

E. Imagine the temperature of surface water in Michigan decreases suddenly due to
melting of glacial ice in Canada. How would this affect energy in the water cycie?
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